Heterologous expression and enzymatic characterization of fructosyltransferase from Aspergillus niger in Pichia pastoris.
In this work, the cDNA encoding fructosyltransferase (FTase) from Aspergillus niger YZ59 (CICIM F0901) was obtained and expressed in the methylotrophic yeast Pichia pastoris strain GS115. The yield of recombinant FTase in a 5-L fermentor reached 1020.0 U/mL after 96 h of induction, which was 1160.4 times higher that of native FTase from A. niger YZ59. The specific activity of recombinant FTase was 6.8×10(4) U/mg. The optimum temperature and pH of the recombinant FTase were 55 °C and 5.5, respectively. The recombinant FTase was stable below 40 °C and at pH from 3.0 to 10.0. Using sucrose as the substrate, the Km and Vmax values of recombinant FTase were 159.8 g/L and 0.66 g/(L min), respectively. The turnover number (kcat) and catalytic efficiency (kcat/Km) of recombinant FTase was 1.1×10(4) min(-1) and 68.8 L/(g min), respectively. The recombinant FTase was slightly activated by 5mM Ni(2+), Mg(2+), K(+), Fe(3+), or Mn(2+), but inhibited by all other metal ions (Na(+), Li(+), Ba(2+), Ca(2+), Zn(2+), and Cu(2+)). The highest yield of fructooligosaccharides for purified FTase reached approximately 343.3 g/L (w/v). This is the first study reporting the heterologous expression of FTases from A. niger in P. pastoris. This study plays an important role in the fructooligosaccharide synthesis industry by recombinant FTases.